Physics

ECENT progress in physies has been marked by the
R performance of good experiments rather than the
emergence of fundamental unifying ideas. Anderson
and his colleagues at the California Institute of Tech-
nology, and Steinberger and his group at the Univer-
sity of California, have confirmed the earlier observa-
tions of Rochester and Butler, and there is now good
evidence for an electrically neutral meson. Also, groups
of ‘investigators at the universities of Rochester and
Minnesota have established the important role of
heavy particles in cosmie ray events. The pioneering
exploration of the nucleus just prior to and follow-
ing the war is giving place to the careful quantita-
tive experimentation necessary for the formulation of
an adequate theory of nuclear phenomena. A start, but
only a start, has been made on the careful measure-
ment of the energetics of nuclear processes. The cur-
rent theories of nuclei are heuristic and phenomeno-
- logieal, and the firm establishment of a general theory
must apparently await the accumulation of more re-
liable and quantitative data.

War-born techniques have contributed to some of
the most interesting recent experimental advances in
atomic physies. Facility in the generation and meas-
urement of radiation in the microwave region in the
hands of many groups throughout the eountry is lead-
ing to the precise determination of the small energy
intervals characterizing hyperfine structure in atomie
and molecular spectra. This new technique is com-
parable in power to the development of the ruled
grating by Rowland, and it leads directly to the pre-
cise measurement of magnetic dipole and electrie
quadrupole. moments of nuclei. Precision measure-
ments of the precessional frequency of the proton
moment in known magnetic fields by Hipple and his
colleagues at the National Bureau of Standards have
not only yielded an absolute value of the ratio of the
magnetic moment to the angular momentum of this
elementary nuclear particle, but have provided a
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simple and valuable general teehmque for determin-
ing magnetic field strengths in terms of frequencies.
Extensions of such experiments to the measurement of
characteristic rotational frequencies of ions in known
magnetie fields by Hipple and also by Goudsmit and
Smith at the Brookhaven National Laboratory promise
to yield considerably more precise values than we have
at present for atomic masses.

Finally, these techniques of precision frequency
measurement in the microwave region by Hanson and
Bolt at Stanford have led to a more accurate measure-
ment of the veloeity of light than we possessed hereto-
fore. This is a fundamental parameter in atomic theory
and an essential copulative datum between high-energy
radiation, which is measured fundamentally in terms
of a length, and low-energy radiation measured in
terms of a frequency or time. It is interesting to note
that the value obtained for the velocity of light by
Michelson and his assistants over two decades ago was
recently called into question by certain geodetic meas-
urements of Aslakson, and the program started by
Hanson for measuring the resonant frequency of a
cavity with a precisely known dimension has corrected
the value of this quantity, as well as extending the
precision of the measurement.

The applications of physical techniques have stimu-
lated other fields of science. The most striking recent
instance is without doubt the use of the techniques of
radioactivity in conjunction with artificially prepared
radioactive substances in chemistry, biology, medicine,
and archaeology. Tracer techniques furnish a method
of attack upon the problems of organic materials and
the processes of living organisms. These problems are
of such magnitude and complexity as to appall the
mere physicist, and he can but proffer this method in
all humility to those courageous investigators who are
undertaking to unravel the mysteries of a living cell.

_ G. P. HARNWELL
Randal Morgan Laboratory of Physics
University of Pennsylvania

SCIENCE, founded in 1880 is published each Frlday by the American As-
sociation for the Ad at the i Press, 10 McGovern
Ave., Lancaster, Pa. Entered as second-class matter at the Post Office at
Lancaster, Pa., January 13, 1948, under the Act of March 3, 1879. Accept-
ance for mailing at the special rate postage provided for in the Act of February
28, 1925, embodied in Paragraph (d-2) Section 34.40 P. L. & R. of 1948.

All correspondence should be sent to SCIENCE, 1515 Massachusetts Ave.,
N.W., Washington 5, D. C. The AAAS assumes no responsibility for the safety
of manuscripts or for the opinions expressed by contributors. Four weeks’

notice is required for change of address, and an address stencil label from a
recent issue must be furnished. Claims for a missing number will be allowed
only if received within 60 days from date of issue.

Annual subscriptions, $7.50; single copies, $.25; foreign postage, outside the
Pan-Amerlcan Union, $1.00; Canadian postage, $.50. Special rates to members
of the AAAS.

The AAAS also publishes THE SCIENTIFIC MONTHLY. Subscription rates
on request.

3




